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INTRODUCTION 
He ifers gain at a slower rate, generally requi re more feed per 
unit gain and s el l  at a lower marke t price than s te ers. 
Due to the fac t that hei fer c arcas ses are c o mmo nly fatter and 
contain more waste trim than steers, the value of a hei fer c arcas s  i s  
routinely less than that o f  a steer carcass o f  c o mparable yield and 
quality grade . 
In the past, t he ways in whi c h  the li vestock o perator c ould 
increase his profi t from feeding heifers were limited. Differenti al 
cost of fee der hei fers versus steers and feed cost were the major 
criteri a involve d  in hi s deci si on of whether or not to fee d  hei fers. 
Hormone i mplants are effecti ve in improving gain and fe ed e ffi ci enc y 
with both s exes. Even with the added bene fi ts of i mplants, however, 
hei fers have not reac he d or maintai ned the level o f  produc ti vi ty that 
steers have. 
'!be Hei�Gro de vi c e  i s  marke te d as a nondrug growth s ti mulant for 
hei fers and was made available to c attle fee ders i n  1976 . Whil e  i ts 
mode o f  ac ti on i s  no t speci fi c ally known, it i s  reporte d to in rease 
feed e ffici ency and average dai ly gain in f€edlo t and pas ture hei fers. 
A primary objec ti ve o f  the researc h reporte d was to de termi ne i f  any 
addi ti onal value could be o btained by using the Hei-Gro de vi c e  in 
combination with Synovex-H i mplants. Of additi onal i n tere st was 
whether or no t separation of steers from heifers in the fe e dlot would 
cause inc reased performanc e .  Another objecti ve was to dete rmine ho w 
l 
treatment with the Hei-Gro device would affect the reproductive tract 
and estrous activity of the heifers. 
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Ri�VIEW OF LITERATURE 
The cattle feeder has often wished to realize equal performance 
from feeding heifers as compared to steers. Since heifers are less 
efficient in the feedlot and sell at a lower price than steers, the 
profitability of reeding heifers has been largely dependent on the price 
spread between reeder heifers and steers. 
This study is centered arou�d the relative merits of the Hei- Gro 
intravaginal device for feedlot heifers.· This review will examine some 
of the problems or feeding heifers for slaughter and ho'W', through the 
use of Synovex-H and the Hei-Gro device·, some of these problems may or 
may not be resolved. 
Problems � Heifers in the Feedlot 
nie to the fact that not all beef heifers are retained in the cow 
herd as replacements, the alternative is to fatten th�se excess heifers 
tor slaughter. This creates a problem, since the majority of fat cattle 
in the United States are steers. Steers exhibit little sexual activity 
since they have been castrated. Heifers however still produce female 
hormones and exhibit estrous activity, such as riding each other and 
anorexia. Any extra activity in the feedlot has usually been considered 
to be detrimental to weight gain. Hart et al. (1940 ) concluded that the 
activity of heifers riding each other during estrus was not serious. 
Since the amount of estrous behavior usually decre ases as the heifer 
approaches finished weight, it was felt that the cost per hundredweight 
of gain was not affected. Generally, however, it ts felt that estrous 
riding in heifers does affect feedlot performance (Ray et al., 1966). 
Compounds to suppress estrous activity in heifers are available. 
Melengesterol acetate (MGA), a synthetic progestigen, has been used 
successfully to reduce estrous activity in heifers (Nygaard, 1967; 
Ray�.!!,., 1966 ) .  The disadvantage of this approach is that, ·since 
MGA is fed orally, heifers and steers must be fed separately. 
Running steers and heifers together in a feedlot situation may 
cause increased activity in both sexes, particularly the heifers. The 
cau�e for this phenomenon is not specifically known but may be due to 
the action of pheromones (Spencer, 197?) .  
Steers have generally been considered more economical to feed 
than heifers. Steers gain faster and more efficiently than heifers 
(Dahmen tl &· , 1965; Embry and Swan, 1970; Keith et !];.. , 1967 ) .  The 
market price for steers is higher than that paid for heifers for 
several reasons. Heifers have a lower dressing percentage and a higher 
percent of the carcass weight in fat trim (Ray � al., 1966). The 
practice of reeding heifers will continue to be less desirable than 
feeding steers unless, through the use of growth stimulants, heifers 
can become more efficient. 
Re.sponse 2£. Heifers !:.2, Combinations £!. Estrogens and Testosterones 
Many experiments have been conducted in which the effects of 
estrogen and testosterone combinations were used on heifers as a growth 
) ,....., 
stimulant. A commercial product is available which is a combination of 
4 
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an estrogen and testosterone. Synovex-H is the trade name for this 
combination which is sold in an implant form. This implant pellet 
consists of 200 mg testosterone propionate and 20 mg estradiol benzoate. 
An implant is also made for steers. It consists of 200 mg progesterone 
and 20 mg estradiol benzoate. The mode of a·ction of these two compounds 
is not specifically known, but they apparently act synergistically with 
the animal's naturally occurring hormones to cause increased growth.
· 
Numerous studies of heifers receiving Synovex-H have been 
conducted. Synovex-H has been shown repeatedly to cause an increase of 
8 to 12% in rate of gain and improve fe�d conversion over controls by 
4 to 5% -(Embry, 1972; Nygaard, 1967; Ray tl al., 1969; Richardson et al., 
1958; Whetzal et !1,., 1965 ).  In addition to improving feedlot 
performance, Synovex-H has, in som� cases, been shown to increase 
longissimus muscle area and carcass yield (Marchello et al., 1970). 
Nygaard and Embry (1966) reported considerable trouble. with vaginal 
prolapse when heifers were implanted with Synovex-H. Research carried 
out to this point with Synovex-H would indicate it is a very profitable 
method for increasing the feedlot performance of heifers. 
Response of Feedlot Heifers to the Hei-Gro Intravaginal Device 
The Hei-Gro device is advertised as a nondrug growth stimulant 
tor pasture or feedlot heifers. The device, introduced in 1976, is 
manufactured by Agrophysics Inc., San Francisco, California. 
6 
Due to the newness of the device, there is a very noticeable lack 
of published research on its merit. Therefore, many references are 
based on personal communication or unpublished data. 
The Hei-Gro device is an injection molded device with a central 
shaft, ring base and two rows of fingers projecting from the circum­
ference of the central shaft with each finger terminating in a.round 
head (figure 1) . Since it is composed of food grade nylon, it can leave 
no chemical residue. 
The device is placed in the anterior vagina with its base against 
the external cervical os. An inserting apparatus composed of a hollow 
tube and an inner piston, much like a balling gun, is used to insert the 
device. The fingers of the device are compressed and the device is slid 
into the apparatus. To deposit the device, after the base ring is 
touching the cervix, the piston is held and the barrel slid off the 
device. The device's fingers act to hold it in place._ According to the 
manufacturer, normal retention rate is close to 99�. unless the �nimal 
is worm.y or too small. Animals to be deviced should weigh at least 
205 kg to insure that their vaginas are large enough to accept the 
device. 
Prior to insertion, the device and apparatus should be soaked in 
an antiseptic, Nolvasan-D (Fort Dodge Laboratories), for 3 minutes to 
stop the spread of disease and prevent infection from any fecal matter 
which may be inadvertently introduced into the vagina during device 
insertion. 
? 
Figure 1. Hei-Gro device. 
8 
The Hei-Gro device reportedly causes heifers to display little or 
no estrous activity. Immediately after implanting the device, the 
heifer may show some tail elevation, straining and mucus discharge.· This 
condition should disappear after 1 to 2 days. 
The Hei-Gro device is not sold as a c.ontraceptive and should not 
be used for this purpose, nor should it be used in heifers that are 
eventually going to be bred. The fingers on the device tend to grow 
into the vaginal epithelium causing scarring. 
The effectiveness of the·-aevice seems to be dependent on 
separation of all deviced heifers from steers by at least 8 to 12 m 
(Spencer, 19??). This author also indicated that the feeding of 
progestigens such as M:ZA reportedly causes erratic results, so the use 
of this type of feed additive is not recommended with the Hei-Gro 
device. Rumensin is recommended as an ingredient in the ration when 
fed at the normal level or JO g per ton of air-dry feed. 
In order to work, it has been suggested that the device be used 
in conjunction with Synovex-H, Ralgro or a similar growth stimulating 
ear i�lant. Using the device alone apparently will cause no improve­
ment in efficiency (W. Dickenson, personal communication). 
In a 1978 summary (L. J. Koong, unpublished data) of three 
university and 26 commercial feedlot trials, conclusions were drawn 
which indicated that the use of the Hei-Gro device could increase 
average daily gain and feed utilization (P( .Ol) for finishing heifers 
when the manufacturer's recommendations were followed. Average daily 
gain (A!Xi) increased 4.5� on the average, while feed conversion ratio 
(FCR) decreased by 5.3%. In any single trial, the probabilities that a 
Hei-Gro heifer would have a better A!Xi and FCR were 88% and 91�, 
respect�vely. Using the device on heifers that were not isolated from 
steers showed that ArG and FCR could be altered by 2.5% and J.1%, 
respectively, over controls. This would be.an improvement in both Ar:G 
and FCR over controls (P�.05). In any given trial, the probabilities 
that the Hei-Gro heifers will have a better Arn and FCR are 79� and 
81%, respectively. 
When fed MGA, deviced ariimals showed no advantage over controls 
in either Arn or FCR. 
9 
Analysis of these data was done using a paired t-test to evaluate 
the effects of the Hei-Gro device on AD} and FCR. The probabilities 
of a better AlXi and FCR due to th� use of the device for a:ny single 
trial were calculated using a student 1 s t-value (t = D-�), when D equals 
mean difference of a response (AID or FCR) and Sd equ�s standard 
deviation. This calculated t-value was then used to calculate the 
probability using a preprogrammed Hewlett Packard calculator 
(L. J. Koong, unpublished data). 
A trial was conducted at Ridgetown, Ontario, using 96 heifers 
with a starting weight of J40.9 kg divided into 16 pens, six animals 
per pen. No apparent differences could be seen between deviced heifers 
and controls. No differences were detected in incidence of standing 
heat when visual evaluation and K-Mar heat detectors were used. The 
conclusions drawn from this study were that, despite manufacturer 
claims, no benefits were obtained by using the Hei-Gro device, either 
in feedlot performance or reduced incidence of estrus (D. A. Murray, 
personal communication). 
10 
It has been postulated that. stimulation of the vaginal wall and 
cervical opening by the Hei-Gro device could cause changes in hormone 
levels in the blood. These changes, in turn, might suppress estrous 
activity and increase growth rate. Blood hormone levels were studied 
at the University of Guelph to determine any effect the Hei-Gro device 
might have on growth hormone_and prolactin levels.· 
Twenty-six heifers were-allotted into five groups of four and 
two groups of three heifers each. Venous blood samples were taken twice 
weekly for J weeks prior to and 3 weeks after insertion of the Hei-Gro 
device. Two heifers out of each group were deviced according to 
manufacturer directions. 
Blood samples were analyzed for growth hormone and prolactin 
levels. The experiment was terminated after 140 days. 
statistical analysis of weight gains indicated no beneficial 
etfect due to the Hei-Gro device. No apparent effect could be seen in 
serum concentrations of either growth honnone or prolactin. Mean 
concentrations of both hormones remained relatively constant before and 
arter insertion or the device. 
Rectal palpation at the conclusion or the tria_l showed 100% 
retention of the devices. Some vaginal discharge and localized 
inf'ections were found in some deviced heifers. 
11 
The Guelph researchers concluded that the Hei-Gro device had no 
growth promoting effects nor did it have an effect on blood levels of 
growth hormone or prolactin (Etches� al., 1978).  
Burgess � !!..• (1978) deviced 117 heifers while using 100 others 
as controls in a commercial feedlot. All heifers were separated from 
steers by at least 15 meters. The deviced heifers were fed for 66 days, 
the controls 6J days.· All heifers were fed the same ration which 
included Rumensin, and all were implanted with Synovex-H. 
The Hei-Gro device had no noticeable effect on daily gain of the 
heifers, and no significant effec�s were found on either carcass yield 
or quality grade. 
Thirteen animals (11�) lost the devices. Vaginal discharge was 
noted in the deviced heifers, and no estrous activity was seen in 
either the deviced or control heifers. The cost of devicing was not 
recovered in increased gains or carcass merit. 
Effects of Intrauterine Devices on Heifers ...... ........ ....... - -
Since the Hei-Gro device is similar in some ways to the 
intrauterine device (IUD), some of the functions of the IUD should be 
discussed • 
. IUDs have been used for many years as contraceptive devices and 
drug delivery systems. The Hei-Gro device originated as a result of 
experimentation with drug delivery devices. Little or no work has ever 
been done using IUDs as growth promotants. It is known that IUDs 
shorten cycle length and alter corpus luteum development in the ewe and 
heifer (Bhalla et al., 1969; Ginther et al., 1965; Ginther et al., 
-- -- --
1966a,b; Moore and Nalbandov, 1953; Nalbandov et al., 1955; Stomshak 
et al. ,  1966). It is not known whether or not these changes could 
induce a change in growth hormone, thus causing increased growth rate, 
as the Hei-Gro device is postulated.to do • . 
It is known that the IUD can cause some alteration in blood 
hormone levels (Moore and Nalvandov, 1953), but no hormones affecting 
growth appear to be affected. Any-hypothesis that the Hei-Gro device 
could possibly act like an IUD would deserve study, as the exact 
effects of either the IUD or the Hei-Gro device are not known. 
One similarity of both devices is their apparent irritating 
effect on the reproductive tract. Many IUDs cause exudate and mucus 
on autopsy {Bhalla et al. ,  1969), just as many Hei-Gro devices do. 
Loss of IUDs has also been documented (Hawk!!:_ al. ,  1964) as have 
Hei-Gro losses (Burgess et al. ,  1978). 
From the information currently available, it is difficult to 
draw precise conclusions about how the Hei-Gro device will affect 
efficiency of feedlot heifers. It has been proven that Synovex-H is 
an effective growth promotant alone. It has been postulated that, by 
using the Hei-Gro device in combination with Synovex-H, even faster 
and more efficient gains can be achieved. 
12 
The study reported herein was designed to evaluate the effective­
ness of the Hei-Gro device, with and without Synovex-H, with and without 
sex separation and all combinations of the aforementioned. Treatment 
effects on carcass quality and reproductive tract condition were 
evaluated in addition to a determination of whether or not rectal 
palpation had any effect on heifer performance. 
SOUTH DAKOTA STATE UNIVERSITY LIBRARY 
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MATERIALS AND METHCDS 
The study reported herein consisted of two feeding trials. 
The first. a 112-day growing trial. _was started on May 11 and concluded· 
on August JO. 1977. The subsequent 100-day finishing trial w as started 
on August 31 and concluded on December 9, 1977. Animals were gradually 
switched from the high�roughage growing ration to the higher concentrate 
finishing ration over a period of about 10 days at the start of the 
finishing trial. The same animals were used in both trials, and all 
were maintained in the same treatment groups to which they had been 
allotted prior to the beginning of the growing trial. 
Growing Tri al 
Ninety-six yearling Hereford heifers (232.2 kg) were selected 
from a group purchased at a local livestock auction. All heifers had 
been preconditioned prior to sale and had received all common calfhood 
vaccinations. Thus, no other treatment was given at the feedlot. 
These heifers were backgrounded at the Beef Cattle Nutrition Unit 
Feedlot for approximately 1 month prior to the start of this trial. 
During this period, a ration consisting of alfalfa haylage top- ressed 
with ground corn grain was fed !£!. libitum. 
Filled weights were taken on May 10, after which the heifers were 
randomly assigned to treatment groups within weight strata. An on-test 
shrunk weight was taken the following morning after animals had been 
without feed and water for 16 to 18 hours. Heifers were allotted into 
16 pens with six heifers per pen. Treatment group arrangement in the 
feedlot is shown in figure 2. 
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One group of 24 animals was used as a controi, one group received 
Synovex-H implants, one group received the Hei-Gro device and one group 
received both Synovex-H and the Hei-Gro device. To complete the· experi­
mental design, one-half of each treatment group (two pens ) was separated 
from all steers in the feedlot by a minimum of 16. 5 m, while the other 
two pens in each treatment were left adjacent to steer· pens separated 
by only 4.9 meters. By allotting the heifers in this fashion, we were 
able to have all treatment groupr (control, Synovex-H, Hei-Gro and 
Synovex-H + Hei-Gro) both isolated from and adjacent to steers. 
On May 13, all heifers to receive Synovex-H (200 mg testosterone· 
propionate and 20 mg estradiol benzoate) were implanted, and all heifers 
to receive the Hei-Gro were deviced. The Hei-Gro devices were donated 
through the courtesy of Agrophysics Inc. The original.devices were 
inserted by a representative of the company. Following each loss of a 
device, a new one was inserted as soon as the loss was detected. 
All heifers were rectally palpated on May 13 and 14 to detennine 
if they had begun to cycle. Ovarian size, structures and overall 
reproductive tract tone were checked as a guide to cyclic activity. 
Ovaries with corpora lutea, or corpus albicans and/or a tract showing 
moderate tone and firmness were interpreted as an indication of cyclic 
activity. In order to determine treatment effects on cyclic activity of 
the heifers, three heifers from each pen were palpated weekly. Heifers 
in each pen were ranked by weight from one to six, the.heaviest being 
Ste era 
Steers 
Open 
pen 
Heif'ers 
HG+ S s 
HG c s 
Steers 
4.9 m reed alley 
Experimental heifers 
I 
c HG HG+ S s c HG 
4. 3 m work alley 
EXperimental heifers 
HG+ S s HG+ S HG c 
-
Open area 
Figure 2. Arrangement of treatment groups (C = control, HG = Hei-Gro, HG + S = Hei-Gro 
+ Synovex-H, S = Synovex-H) in the reedlot. .... °' 
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number on e. By a random coin toss. either th e odd numb ers or th e even 
numbers were palp ated every week. Since the same h eifers w ere palpated 
each week. we could also determine if palpation had any effect on 
heifer p erfonnance. Palpation was carried out during the growing phas e  
only an d  w as not considered as a factor during th e finishing phas e. 
All heifers were k ept in outsid e. concrete-pav ed pens with water 
available from automatic waterers� All heifers were fed .fill libitum 
once a day in concrete fence-line bunks. The ration consisted of 79.8% 
reconstituted alfalfa haylage, 15.3% corn grain and 4.9% supplement as 
fed. The alfalfa haylag e  w as stored in an upright concrete silo. Corn 
grain was dried and stored in a Harv estore. Af'ter th e first 63 days of 
the trial, o at haylage was substituted for the reconstitut ed alfalfa 
· haylage at the same level in th e ration. The ingredient composition 
ot the supplement mixture c an be seen in table 1. 
Feed samples were taken on a weekly basis from the complete 
mixed ration as it went into the feed bunks. Crude protein content was 
calculated as 6.25 times Kjeldahl nitrogen (A.O.A.C., 1970). 
Animals were weighed every 28 days giving four weigh p eriods in 
the 112-day growing trial. Final filled and shrunk weights were taken 
in the same manner as described for the initial weights. Weight gains 
w�re calculated for each individual animal. Feed consumption and feed 
conversion data were taken on a pen basis. 
The experiment was analyz ed as a 2 x 2 x 2 x 2 x 2 f actorial 
using an alysis of variance (Steele and Torrie, 1960). The main effects 
were H ei-Gro. Synovex-H. isolation, palpation and replication. 
TABLE 1. INGREDIENT CONPOSITION OF SUPP�T 
MIXTURE--GROWING TRIAL 
Ingredient 
Corn , dent yellow, gr 2 .US, 
grnd (4-02-9Jl)a 
Calcium-phosphorus 
supplanent , 18 to 21.5% 
Ca, 18 . 5� P 
Trace mineral salt 
Monensin premixb 
Vitamin A premixC 
Percent 
of 
supplement 
8J.13 
12. 50 
3 . -?5 
. 625 
62. 5  g 
a Numbers given in parenthesis are N.R.C. 
(1976) reference codes. 
b Thirty g per ton total air-dry ration. 
c Vitamin A at J0,000 IU per gram. 
Finishing Tri al 
The growing trial was followed immediately by the finishing 
trial. The same groups of Hereford heifers were maintained in the 
same treatment groups to which they had been allotted for the growing 
phase. Heifers previously implanted with Synovex-H were reimpla.nted 
with Synovex-H September 9 for the finishing trial. Final shrunk 
weights from the growing phase were used as beginning weights for the 
finishing phase. Average initial shrunk weight was 333.2 kilograms. 
18 
Visual observations for estrus were conducted every morning for 21 days 
from mid-October through early November. All animals received the same 
ration !S!_ libitum consisting of 74.2� corn grain, 18. 9% oat haylage and 
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6.9f, supplement as fed. The supplement mixture composition can be seen 
in table 2. 
Samples or the complete mixed ration were taken weekly and 
analyzed as previously described for crude protein and moisture 
(A.O.A.C., 1970). 
TABLE 2. INGREDIENT COMPOSITION OF SUPPLEMENT 
·MIXT�-FINISHING TRIAL 
Ingredient ·-
Corn. dent yellow, gr 2 US, 
grnd (4-02-93l)a 
Soybean seeds, solv-ext, 
grnd (5-04-
.
604) 
·· Limestone, grnd (6-02-632) 
Calcium-phosphorus 
supplement, 18 to 21. .5� 
. Ca, 18.5� P 
Trace mineral salt 
Monensin premixb 
Vitamin A premixC 
Perc.ent 
of 
supplement 
11. 24 
70. 0 
8. 0 
4.0 
6.0 
. 625 
62.5 g 
. a Numbers given in parenthesis are N.R.C. 
(1976) reference codes. 
b Thirty g per ton total air-dry ration. 
c Vitamin A at JO, 000 IU per gram. 
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Animals were fed once daily in fence-line bunks. Feeding was 
adjusted so as to make feed continuously available but in amounts which 
would be nearly cons�ed before the next reeding. 
Feed was mixed on an individual pen basis in a scale-mounted 
mixer in order to maintain a constant ration composition. 
All heifers were weighed ever:y 28 days during the finishing 
trial. At the te:rmination of the finishing trial, final filled. and 
shrunk ·weights were obtained in the same manner as previously described. 
All hei!ers were slaughtered in one group at a local meat packing 
plant. Hot carcass weights were recorded, livers were examined to 
record incidence or abscesses and reproductive tracts were collected. 
l'wo days later, the marbling, maturity, carcass quality grade, color, 
firmness and percent kidney, pelvic and heart rat were estimated by a 
· O_. S.D.A. meat grader. Tracings of longissimus muscle area and fat cover 
were taken on one side of the carcass between the 12th and lJth rib. 
Fat thickness was measured on the longissimus muscle tracings three­
fourths of the distance from the end of the muscle nearest the chine 
bone. Area of the longissimus muscle was detennined using a compensating 
polar planimeter. Dressing percentage was detenrd.ned from hot carcass 
weight· and shrunk weight. Yield grade was determined from carcass 
weight, fat thickness, longissimus muscle area and percent kidney, 
pelvic and heart fat. 
Reproductive tracts were frozen and later thawed for dissection. 
The following parameters were determined and recorded : total ovary 
weight (g), total ovary size (length x width x depth =_mm3), total 
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number of corpus albicans, total number and siz e of corpora lutea 1 total 
number and size or follicles. length of the ri ght uterin e horn from the 
tubouterine junction to the exteznal bifurcation, internal scarring· of 
the vaginal epithelium, incidence of tract infection and pl acement of 
the Hei-Gro device. .All measurements were done by hand and ovaries 
were weighed on an analytical balance. Color slides or a random group 
ot tracts were taken after dissection for comparative purposes.  
Performance data, carcass data and reproductive tract data were 
analyzed as a 2 x 2 x 2 x 2 fact.ori al using analysis of variance 
(Steele and Torrie. 1960). Hei-G:.o, �ovex-H. isolation and replica­
tions were the main effects tested. 
Analyses of variance for parameters measured are shown in 
appendix tables 1 through 11. When appropriate, pooled error terms 
were calculated and used to determine F-test values . 
RESULTS AND DISCUSSION 
Growing Trial 
We ight �· The average initial shrunk weight ranged from 
233. 2· kg to  234. 7 kg across treatments (table 3). Mean final weights 
varied from 316.0 kg to 34J.8 kilograms. 
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Means for average daily gain are presented  in table 4. Treatment 
with Synovex-H resulted in higher· (P< .05) daily gain than the respect ive 
c ontrols . S imilar increases in average daily gain haVe been noted in 
other reeding trials (filnbry, 1972; Whetz al tl !!•, 1965) studying heifers 
on a growing ration.  Hei-Gro treated heifers showed a sli ghtly lower 
daily gain than their controls , although this difference was not 
·si gnificant {P > • 05). other re cent studies have shown a similar trend 
when the Hei-Gro device · was used alone (D. A. Murray, personal 
communicati on; K. W. mis, personal communicati on) . Isolati on and 
palpati on did not a:ftect (P > .05) average daily gain. 
Although locati on was not a si gnificant mai n effect ,  several 
interesting trends are evident as can be seen in table 5. Locati on 
appeared to  affect heifers receiving the Hei-Gro + Synovex:-H c ombi nati on · 
suc h that i s olated heifers gained sli ghtly more than those adjacent t o  
steers . This agrees with previous studies (Spencer, 19??; L. J. Koong, 
·Unpublished�) . Data in table 5 suggest that t he Hei-Gro alone 
decreased performance compared to controls under both isolated and 
nonisolated c onditi ons . Nonisolati on appeared t o  cause a slight 
i ncrease in daily gai n  of both  the c ontrol snd Hei-Gro cattle c anpared 
to their isolated c ounterparts. This trend, of c ourse� c onflicts with 
TABLE 3. AVERAGE INITIAL AND FINAL SHRUNK WEIGHTS-GRONING TRIAL 
S:i!!ovex-H S:£EOVex-H + Hei-Gro Hei-Gro Control 
Item Isoa Noniso6 Iso Noni so Iso Noni so Iso Noni so 
No. animals 12 12 12 12 12 12 12 12 
Initial wt. (kg) 234.6 234.o 234.7 233. 7 234.5 234.5 233. 2 233.2 
Final wt. (kg) J40. 0 339. 3 343.8 333.2 Jl6.o 324. 8 326.7 336.0 
a Isolation from steers. 
b Nonisolation from steers. 
N 
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TABLE 4. TREATMENT EFFE::TS ON DAILY GAIN 
OF GROWING BEEF H IDJ &·ERS 
Control a Treated a 
Treatment �k�� {kg� 
Synovex-H .82 . 94* 
Hei-Gro . 91 .85 
Isolation . 89 . 87 
Palpati on .90 . 86 
a Ea.ch mean represents an average · of.48 
animals. 
* P< .05 . 
TABLE 5. EFFECT OF GROWTH ST:ooJLANT WITHIN LOOATION 
ON DAILY GAIN OF GROWING BEEF HEIFERS 
Non- · 
Isolationa isolat iona Overallb 
Treatment {ksl !ki;?l {kg� 
Synovex-H .94 .94 . 94 
Synovex-H + Hei-Gro . 97 . 89 .9J 
Hei-Gro .73 . 81 .77 
Control . 8) . 92 . 88 
a Each mean represents an average or 12 animals. 
b Each mean represents an average or 24 ani mals. 
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the one seen in the Synovex-H and combination treatments and thus 
leaves the possible advantage or sex separation-in the feedlot an 
unanswered question. 
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In overall comparisons at the end of the growing trial, Synovex-H 
and the Hei-Gro + Synovex-H combination appeared to have a similar 
effect on weight gain (table 5). Hei-Gro alone resulted in lower 
weight gains than all other treatments regardless of location, a trend 
which is collaborated by pa.st experience -with the device (W. Dickenson, 
personal communication). 
� Consumption. Treatment means for daily feed consumption 
are shoW!l in table 6. Feed consumption on a daily basis remained 
fairly constant throughout the growing phase. As seen in table 6, 
_there were essentially no differences in consumption among any of the _ 
treatments. Little feed consumption data regarding the Hei-Gro device 
are available. However, one previous study shows feed consumption 
figures similar to those in table 6 for heifers treated with Synovex-H 
and the Hei-Gro device (D. A. Murray, personal communication). Nygaard 
(1967) indicated heifers implanted with Synovex-H showed increased feed 
consumption over controls. Similar findings were reported by Embry 
(1972). Table 7 shows mean effects of growth stimulants within location 
on feed consumption. Although no significant differences exist, some 
trends can be seen. A slight increase in feed consumption was seen in 
the nonisolated groups over their isolated controls. 
Feed consumption averaged across location suggests that -differ­
ences due to the treatments were small, although the Hei-Gro group 
TABLE 6.  TREATMENT EFFID::TS ON DAILY FEED 
CONSUMPTION OF GROWING BEEF HEIFERS 
Control a Treated a 
Treatment !kg� �kg� 
Synovex-H 11. 16 11 . 85 
Hei-Gro 11 .  ?8 11 . 23 
Isolation 11 . 68 11 . 33 
a �ch mean represents an average of 48 
animals . 
· 
TABLE 7. EFFECT OF GROWTH STIMULANT WITHIN LOCATION 
ON DAILY FEED CONSUMPTION OF GRWING BEEF HEIF'ERS 
Non-
Isolati ona isolati ona Overallb 
Tre atment (k�l (kg� (kgl 
Synovex- H 11 . 97 12 . 06 12. 02 
Synovex- H + Hei-Gro ll . 87 11 . 50 11. 69 
Hei-Gro 10 . 58 10 . 97 10 . ?8 
Control 10 . 90 12 . 19 n . 5 5  
a Each mean represents an average or 1 2  animals . 
� Each mean represents an average or 24 animals. 
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without Synovex-H consumed th e least feed per day. Similar findi ngs 
were reported by D. A. Murray (personal communication ). 
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� Efficiency. Means for feed efficiency are presented in 
table 8. Although the difference was not statistically significant , it 
would appear that Synovex-H heifers had a more favorable feed/gain ratio 
than their nontreated controls. Improvement in feed efficiency has 
been d emonstrated with heifers implanted with Synovex-H (Embry ,  1972 ;  
Whetzal tl .!!• ,  1965 ) .  
Treatment means given in table 8 indicate a poorer (P < . 05 )  feed 
efficiency for Hei-Gro heifers than for their nondeviced controls .  
This i s  supported by previous work done with the Hei-Gro device 
(D. A. Murray , personal communication ) . Isolation apparently had 
little or no effect on feed efficiency. Little or no previous research 
has been found which investigated the effects of isolation of heifers 
and steers on feed efficiency . 
Table 9 presents the effect of growth stimulants wi thin location 
on feed efficiency. Location had no significant effect on feed 
efficiency. Synovex-H treated heifers, however , showed a slightly 
better feed efficiency under isolated conditions as compared to non­
isolation . Control heifers also performed slightly better under 
isolated conditions. Heifers with Hei-Gro alone appeared to perform 
best under nonisolation. A slight depression of feed efficiency by 
the Hei-Gro device was noted when deviced heifers were compared to 
nondeviced controls. According to D. A. Murray (unpublished data ) , 
the Synovex-H + Hei-Gro combination did not result in better feed 
TABLE 8 .  TREATMENT EFFF.CTS ON FEED/GAIN OF 
GROWING BEEF HEIFERS 
Control a Treated a. 
Treatment �kgJ �kg� 
Synovex-H 13 . 61 12 . 68 
· Hei-Gro 12. 97 13 . 32* 
Isolation 13 .17 13 .12 
a F.ach mean repre sents an average of 48 
animals . 
* p < . 05.  
TABLE 9 .  EFFECT OF GROWTH STIMULANT WITHIN LOCATION 
ON F'EED/GAIN OF GROWING BEEF HEIFERS 
Isolation a Noni sol ati ona 
Treatment {kg� �k�i 
Synovex-H 12. 72 12 . 84 
Synovex-H + Hei-Gro 12. 18 13. 00 
Hei-Gro 14. 53 13 . 59 
Control 13. 05 lJ . 27 
a Each mean represents an average of 12 animals . 
b Each mean repre sents an average of 24 animals. 
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Overallb 
�kg� 
12. 78 
12. 59 
14. 06 
13. 16 
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efficiency than Synovex-H alone when location was not considered. This 
supports the present findings shown in table 9 which indicate that . 
Synovex-H heifers gained more efficiently than those receiving the 
Hei-Gro + Synovex-H combination und.er nonisolated conditions . 
According to L. J.  Koong (unpublished �) , the Hei-Gro + 
Synovex-H combination will increase daily gain and feed effici ency 
(P < . 01 )  when heifers are i solated from steers and similarly c auses an 
increase in both par8l'lleters (P ( . 05 )  when heifers are adj ac ent to 
steers . other data are not available to verify these findings . 
Palpation. Palpation had no siglii fi cant effect on d aily gain as 
seen in table 4. The eff eot of palpation on feed intake .and feed 
efficiency can not be evaluated since these factors were measured on a 
. per pen basis  and palpation only affected half of the animals in  each · 
pen. Through the data gathered by rectal palpati on , it was deteDllined 
that treatments had no effect on cyclic activity of the heifers . All 
heifers appeared to continue thei r cyclic activity or had begun to 
cycle normally by the end of the growing phase. The heifers in the 
tri al appeared to cycle as an average group of heifers would be  expected 
to do, regardless of treatment or location in the feedlot. Ari je and 
Wiltbank (1971 ) reported that heifers reached puberty at an average 
welght of approximately �54 kilograms . As seen in table 3 ,  all heifers 
in this tri al were well in exc ess of that weight at the end of the 
growing trial.  Thus ,  one could assume that , based on wei ght , a1l of the 
heifers should have been cycling normally prior to the conclusi on of the 
growing phase. 
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Device Loss . Device loss rates exp-eri enced were considerably 
higher than those indic ated in previ ous rese�rch.  turing the growing 
phase , of the 48 animals originally deviced , 15 animals lo st one or- more 
devic.es for a 31 . J% device loss rate . Overall , 25 devices were lost 
during the growing phase . 
Figure 3 shows device losses by pen in the feedlot . Losses ran 
from one to as high as five devices lost per animal , with an average of 
1 . 7  devices lost per animal within the group of 15 he.ifers . As seen in 
figure J, seven devices were lost by heifers i solated from steers , while 
noni solated heifers lost eight de · 1.ces • . The heifers in the Hei-Gro + 
Synovex-H combinati on group i solated from steers lost no devices.  These 
two pens would constitute the group in which the Hei-Gro devic e was 
used according to manufacturer recommendations . 
According to W. Dickenson .(personal communication ) ,  previous 
studies involving the Hei-Gro device showed device loss rates of l� or · 
less , which is  supported by other research ( Etches� al . , 1978 ) .  
Burgess tl ll• (1978) , however, reported a device loss rate of 11� 
during a 63-day fini shing tri al ,  which contradicts the previou sly 
mentioned study. 
Most of the original Hei-Gro research was done in a commercial 
feedlot situation. Since device loss rates from these origi nal feedlot 
trials were 1% or less while subsequent university tri als have shown 
device losses of 11� or higher, it is  possible that detecti on of lost 
devices in the commercial feedlots might not have been as thorough as 
that in the university studi es.  
Steers 
EXperimental heifers 
HG + S s c . HG HG + S s ' c HG 
3 0 � 2 
Experimental heifers 
HG c s HG + S s HG + S HG c 
3 0 0 4 
Figure J. Number of devices lost per treatment group (C = control , HG = Hei-Gro , 
HG + S = Hei-Gro + Synovex-H, S = Synovex-H) during the growing phase. 
\...-> 
....... 
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Detection of lost devices
. 
in the feedlot c an be impossible , even 
with daily observation . ·1'he pens in this study were 71 . J  m2 , 
considerably smaller than most commercial feedlot pens , so detecticip of 
lost . devices in our study should have been easier and more accurate 
than that in commercial feedlot studies. Several devices were lost 
during the growing phase of the study reported herein ,  which were not 
found by daily observation of the pens , and were not detected as missing 
until the particular heifer which had lost the device ·was rectally 
palpated. Sinc e it is  not a common practice for commercial feecil..ot 
managers to rectally palpate heif�rs to check for lost devic e s ,  one 
might postulate that the device loss rate in commercial feedlot trials 
could easily be higher than reported because some of the losses were 
never detected . 
Apparently , palpation had no effect on device loss.  or the 15 
heifers that lost devic es , seven had been palpated wee�ly, while eight 
were not palpated. 
Fini shing Tri al 
Average initial and final shrunk wei ghts a.re shown in table 10 . 
Heifers treated with Synovex-H had higher (P ( . 05 ) initial a.nd final 
shrunk weights than their nontreated controls. One heifer was removed 
shortly after the start of the finishing phase due to � vaginal prolapse 
and has been deleted from the results . The heifer removed had been in 
the Hei-Gro + Synovex-H combination treatment group during the growing 
phase .  This heifer had not lost any devices previously and did not lose 
the device prior to prolapsing nor after, as the device had to be pulled 
·"' 
TABLE 10 . AVERAGE INITIAL AND FINAL SHRUNK WEIGHTS--FINISHING TRIAL 
S!!!ovex-H S!!!;ovex-H + Hei -Gro Hei -Gro Control 
Item Isoa Noniso'6 Iso Noni so Iso Noni so Iso Noni so 
No . animals 12 12 12 11 12 12 12 12 
Initial wt. (kg )  340 . 0  3)9 . J  34) . 8  333 . 2  31 .6. 0 324. _8 326. 7 336 .0  
Final wt .  (kg )  436. 7 415 . 4  4)6.1 412 . 4  384 . 7  402 . 9  406� 0  41J . l  
a Isolation from steers .  · 
b Non1solat1on from steers. 
\,,,.) 
\,,,.) 
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out Qf her tract before replacing the prolapse and suturing the vulva. 
The cause of the prolapse was unknown and may or may not have been c aused 
by treatment . According to W. Dickenson (unpubli shed data ) ; the only 
inst�ces under which use of the Hei-Gro device could c ause vaginal 
prolapse are i f  the devices were inserted too forcefully, plac ed in 
heifers under 204 kg or plac ed in heifers �rith wo:i:nis or vaginal infec­
tions . If , as Dickenson suggests ; these are the only conditions under 
which prolapse could occur, it i s  doubtful the Hei-Gro device was respon­
sible for the prolapse . As was previously mentioned , the devices were 
initially inserted by a company r�presentative , so it i s  doubtful that 
they wer� inserted too forcefully. The on-test shrunk weight of the 
heifer was 221. 4 kg , and she did not have worms or a vaginal infection 
at the time of device insertion. Considerable trouble has been encoun­
tered from vaginal prolapse when heifers were implanted with Synovex-H 
or DES (Nygaard and Embry, 1966 ) . Since this heifer was receiving 
Synovex-H as a part of her treatment , one might conclude that her 
prolapse was possibly a result of the Synovex-H. 
Weight Gain.  Means for weight gain during the fini shing tri al 
are shown in table 11. Although no significant differences were found , 
a few trends can be noted.  Synovex-H had a positive effect on  weight 
gain. Increases in weight gain attributed to Synove.x-H have been 
reported by previous workers (Nygaard , 1967 ; Richardson et .!!.· •  1958 ) . 
The Hei-Gro device appears to depress heifer performance .  turing the 
finishing phase , isolated heifers gained better than their nonisolated 
counte:rparts. Thi s trend is  opposite to what was s een during the growing 
TABLE ll .  TREATMENT EFFEX:T$ ON DAILY GAIN 
OF FINISHING BEEF HEIFERS 
Control Tre at ed 
Treatment (kg) (kg) 
Synovex-H . 76 (48 )a . 86 (47 ) 
Hei-Gro . 82 (48 ) . 80 (47 ) 
Isolation . 78 (47 ) . 84 (48 ) 
a Numbers in parentheses are animals per 
treatment group . 
phase when the noni solated heifers showed better wei ght g ain. Whether 
thi s reversal was due to c ompensc.·�ory growth mechani sms or treatments 
impos ed is unclear . 
Table 12 shows the effec t of growth stimulants within locati on 
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on average daily gain . These data would indic ate that , i n  g eneral , the 
i solated heifers gained better than noni solated animals as was indic ated 
in table 11 .  The Hei-Gro heifers gained better under noni solated c ondi� 
tions . other than thi s treatment , the Synovex-H , the Synovex-H + Hei-Gro 
combinati on and the controls all perfonned better when they were i solated 
from steers . The se data would agree with the hypothesi s of W. Di ckenson 
(unpubli shed data ) that heifers perfonn better i f  i solated from steers . 
Table 12 also points out no additive benefit of using the Hei -Gro + 
Synovex-H c ombination as oppo sed to Synovex- H alone . 
� Consumption . Treatment means for daily feed c onsumption 
are shown in table lJ . Daily feed consumpti on was quite vari able , and 
amounts consumed were greater, in general , as animals approached 
fini shed wei ght . 
TABLE 12. EFFEC T OF GROtlTH STIMULANT WITHIN LCCATION 
ON DAILY GAIN OF FINISHING BEEF HEIFERS 
Isolat i on Noni solation 
Tre.atment {kg� �kg� 
Synovex-H . 97 (12) a . 76 (12 ) 
Synovex-H + Hei-Gro . 92 (12 ) . 79 (11 ) 
Hei-Gro 
Control 
. 69 (12 ) 
. 79 (12 ) 
• 78 (12 ) 
. ?? (12) 
a Numbers in parentheses are animals per treatment group . 
TABLE 13. TREATMENT EFFEJ:TS ON DAILY FEED 
CONSUMPTION OF FINISHING BEEF HEIFER� 
Control Treated 
Treatment �kg� �kg� 
Synovex- H 9. 28 (48 ) 8.  10 . 37 (47 ) **  
Hei-Gro 10. 00 (48)  9. 65 (47 ) 
Isolation 9.93 (47)  9 . 72 (48 ) 
a Numbers in parentheses are animals per . 
treatment group . 
** P (  . 01.  
Overall 
{kg·� 
. 87 (24) 
. 86 (23 )  
. 74 (24)  
. ?8 (24)  
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As seen in t able 13 , Synovex- H treated hei fers c onsumed 1. 09 kg 
more feed per day than their controls . Thi s inc rease i n  feed consumption 
was si gni fic ant (P ( . 01 ) . Similar inc reases in feed c onsumpti on due to 
Synovex-H have been reported by Embry (1972 ) and Nyg aard (196? ) .  Feed 
c onsumption of the heifers in the Hei-Gro treatment was lower than that 
or thei r  c ontrols .  
Table 14 summari z es the effect o f  growth stimulant s wi thi n 
loc ati on relative to steers on feed c onsumption . The Hei -Gro + 
Synovex- H c ombinati on appeared to induc e higher feed c onsumption under 
the i solated situation , whil e  the animals on all other treatmeL �s 
c onsumed · more under noni solation. These trends , although nonsignific ant , 
do raise a que stion , especi ally sinc e  there i s  such a conspicuous lack 
or relevant d ata from other trials • .  
Synovex-H heifers had the most consi stent level of feed 
c onsu.�ption whether they were isol ated or noni solat ed from steers . 
It would appe ar from these tre atment means that c on sid erable 
vari ability in feed c onsumpti on exi sted . Whether thi s  vari ati on was 
due solely to treatments , loc ati on or a combinati on of the two i s . not 
known and further study is indic ated . 
� Effici ency. Means for feed effici ency are presented i n  
table 15 . During the fini shing phase , Synovex- H h ad li ttle effect on 
feed efficiency. The Hei -Gro treated heifers appe ared to have better 
feed c onversion than did their controls .  Isolated heifers had a lower , 
although nonsigni fi c ant , feed/gain ratio . Thi s would t end to indic ate 
I 
TABLE 14. EFFECT OF GROWTH STD1ULANT WITHIN LOCATION ON _ 
DAILY FEED CONSUMPTION OF FINISHING BEEF HEIFERS 
Isolation Noni solati on 
Treatment (kg) (kg) 
Synoyex-H 10 . 42 (12 )a 10 . 45 (12 )  
Synovex-H + Hei-Gro 10 . 53 (12 ) 10 . 09 (11 ) 
Hei-Gro 8. 69 (12 ) 9 . 28 (12 ) 
Control 9. 25 (12 ) 9 . 90 (12 ) 
a Numbers in parentheses are animals per treatment group. 
TABLE 15 .  TREATMENT EFF�TS ON FEED/GAIN 
OF FINISHING BEEF HEIFERS 
Control Treated 
Treatment (kg) (kg) 
Synovex-H 12. 34 (48 ) a 12. 38 (47 ) 
Hei-Gro 12. 52 (48) 12. 20 (47 ) 
Isolation 12. 86 (47) ll . 86 (48 ) 
a Numbers in parentheses are animals per 
treatment group. 
Overall 
(kg)· 
10 •. 44 (24)  
10 . 31 (23 )  
8 . 99 (24)  
9 . 58 ( 24)  
)8 
. · I 
a better teed conversion for heifers that were isolated from steers as 
compared to nonisolated heifers during the fini shing phase.  
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Effect of' growth stimulant within location on feed efficiency i s  
presented i n  table 16. As pointed out in table 15 , i solation apparently 
had a positive , although nonsignific ant , effect on feed efficiency. 
Thi s  appears to hold true for all treatments with the exception or 
Hei-Gro . The Hei-Gro + Synovex-H combination treatment appeared to 
result ·in the best perf'ormanee under isolated conditio·ns. Thi s  has been 
reported in previous studies (L. J. Koong , unpublished �) . 
Synovex-H heifers performed poorly as compared to other 
treated heifers under nonisolated conditi ons . However, the overall 
trend or Synovex-H performance during the finishing p�ase was generally 
better, although not significantly better than the other treatments 
under i solated conditions . 
� Observation. Vi sual heat observations over the 21-day 
period from Octob er 19 to November 8 yielded no signi ficant di fferences 
in frequency of' estrus among treatments. Estrus was not rec orded on an 
individual animal basis but rather by pen , as identific ation of animals 
in pens without di sturbance was difficult. 
During the 21-day observation,.. period, 20 animals were identifi
ed 
as being in estrus . Of' these , six animals were controls , six were 
treated w1 th Synovex-H, four with Hel-Gro and four with the Hei-Gro + 
Synovex-H combination. Previous work ( Spencer, 1977 ) has indicated 
that. Hei-Gro heifers show a less intense estrous period . Although 
Hei-Gro heifers did exhibit slightly less estrus as shown by the 
I 
TABLE 16. EFFEI:T OF GRGITH STIMULANT WITHIN LOOATION 
ON FEm/GAIN OF FINISHING BEEF HEIFERS 
Isolation Nonisolation Overall 
Treatment !kgl {kgl �k�l 
Synovex-H n.52 c12 )a 13. 83 (12 ) 12 . 68 (24) 
Synovex-H + Hei-Gro ll. 42 (12 ) 12 . 75 (11) 12. 09 (23 ) 
Hei-Gro 12 . 75 (12) 11. 89 (12 ) 12 . 32 (24) 
Control ll . 74 (12 ) 13 . 00 (12 ) . 12. 24 (24)  
a Nu.mbers in parentheses are animals per treatment .group . 
preceding data, the numbers were small and no definite conclusions 
could be drawn. D. A. Murray (personal .communication) indicated no 
difference in the incidence or standing estrus between treatments when 
dye-filled heat detection devices and visual observation were used . 
40 
or the 20 observed occurrences or estrous activity in this trial ,  
only six o r  these occurred i n  pens that were adjac ent t o  steers , while 
14 observations of estrous activity occurred in i solated pens . This 
would disagree with the conclusions of previous studies (Spencer, 1977 ; 
W. Dickenson, personal communication) . Possible reasons for this 
increased incidence of estrus in isolated pens as compared to non-
isolated are unknown, as little research has been reported in this 
area. 
Device �· Figure 4 shows device losses per treatment in the 
feedlot during the finishing phase. Due to the loss of one of the 
Hei-Gro + Synovex-H heifers as a result of vaginal prolapse , the 
finishing trial was started with only 47 deviced heifers. or these 
I 
• 
Steers 
E>cperimental heifers 
HG + S s c HG HG + S s c HG 
1 1 0 4 
pen 16 pen 15 pen 14 pen 13 pen 12 pen 11 pen 10 pen 9 
Experimental heirers 
HG c s HG + S I S I HG + S HG c 
1 1 1 '.3 
en 8 en 6 en 4 en 2 en 1 
Figure 4. Number of devices lost per treatment group (C = control , HG = Hei-Gro , 
HG + S = Hei-Gro + Synovex-H, S = Synovex-H) during the finishing phase .  
f:; 
42 
original 47 deviced heifers , 12 of them lost one or more devices.  Nine 
ot these losses occurred prior to November 22 (the last wei gh day on 
which heifers were checked for presence of a device ) , while the remaini�g 
three were lost between thi s date and slaughter. Three reproductive 
tracts from deviced heifers were found to have no devic e present at 
slaughter. 
The loss of one or more devices by 12 out of the 47 deviced 
heifers represents a loss rate of 25 . 5%. Losses ran from one to as high 
as three devices per animal with an average of 1 . 6  devices lost per 
an1 :ial within the group of 12. 
As seen in figure 4 ,  six of the heifers losing devices were 
adjacent to steers , while the other six were i solated from steers . 
Looking at both the growing �d finishing phases together ,  
21  heifers lost one or  more devices , for an overall loss rate of  4J . 8� 
among the 48 devic ed heifers in the experiment . Pen two had the poorest 
device retention rate with five of the six heifers losing a total of 
15 devices during the experiment . One in:iividual in pen two lost a 
total of eight devices . Four heifers out of the six in pen nine lost a 
total of nine devices , while three heifers out of pen eight lost a total 
of eight devices.  
No clear pattern of devic e loss appeared to exist. Several pens 
where high losses had occurred during the growing phase had low losses 
during the finishing phase ; and , conversely, heifers which had not lost 
any devices during th e growing phase lost devices after the finishing 
period began. Several pens , however, were fairly c onsistent in  their 
• 
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device loss. Pens two and nine showed high loss rates during both the 
growing and fini shing phases.  
In light of the high device loss rate , it was considered 
necessary to determine how the Hei-Gro deviced heifers that had never 
lost a device  performed. Data was reanalyzed using least squares 
analysis of vari ance (Steel and Torri e ,  1960 ) . No signific ant differ­
ences were found when only those heifers that had never lost a device 
were compared to other treatments . 
Several speculations have been made as to the c ause of the high 
device loss rate during the experiment • . The presence of heifer 1 which 
had repeatedly lost devices could have been stimulating other heifers 
to lose their devices through pheromonal interaction. According to 
W. Dickenson (personal communic ation ) ,  the presence of heifers 
experiencing repeated losses could stimulate ,  or instruct , other 
heifers to lose their devices. 
Another theory which could account for some of the repeat losses 
is the fact that some of the replac ement devices were reinserted using 
a nondisinfectant soap solution and were not sanitized with Nolvasan 
disinfectant prior to insertion. This theoretically could c ause 
rejection of reimplanted devices.  This theory did not explain the 
original losses , however, or the repeated losses in heifers where the 
proper disinfectant was used prior to device insertion. 
Since most of the expelled devices , if found , were cover with 
mucus ,  the possibility of some type of disease causing the losses exists .  
Lab analysi s o f  blood samples ,  vaginal swabs , vaginal tissue scrapings 
• 
and mucus indic ated no infectious diseases . Only bacteri a c ommonly 
pre�ent in the vagina were found to be present . Thes e  samples were 
taken from randomly selected and repeated loss heifers . 
Fec al samples were analyz ed to determine i f  worm infestation 
could have caused device losses , but the samples were negative for 
worm ova. 
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Had any of the lab tests been positive , possibly some type of 
conclusions about the high device loss rates could have been drawn. 
Since the other possible causes are only speculation , no clear reason 
tor the high losses or the random loss p.attem can be found , indicating 
that further study i s  necessary. 
Carcass Data. Average values for carcass parameters are shown 
in table 17. Carcass data were somewhat uniform among treatment groups , 
the only differenc e being heavi er (P ( .- 05 )  hot c arc ass weights for 
Synovex-H cattle as compared to their nontreated controls . 
Carcass weights and longissimus muscle areas were scmewhat 
greater for Synovex-H or Hei-Gro + Synovex-H heifers than Hei-Gro alone 
or controls . This could probably be attributed to the higher feed 
consumption and growth rates experienced by these cattle . Previous 
investigations support the conclusion that Synovex-H has a positive 
effect on carcass weight and longi ssimus muscle area (Marchello et al. , 
1970 ; Strong et al. ,  1966 ) .  
Liver Abscesses . The incidenc e of liver abscesses i s  shown in 
table 17 . Occurrence of liver abscesses was fairly low for all 
treatments , ranging from 8. J to 33 . 3�. Since incidence of liver abscess 
• 
TABLE 17. EFFECT OF TREATMENT WITHIN LOCATION ON CARCASS PARAME1'FBS 
�ovex-H Sznovex-H + Hei-Gro Hei-Gro Control 
Item IsO Noniso5 Iso Noni so· Iso Noni so !so Noni so 
No . animals 12 12 12 ·, 11 12 12 12 12 
Hot carcass wt. (kg) 260 251 264 251 231 243 244 247 . 
Dressing percent 59 .48 60 .40 60.52 60. 72 60 . 04 60 . 24 60. 02 59. 82 
MarblingC 5 . 5  5 . 2  5 . 5  s . o  6. 2 5 . 7  5 .4 5 . 7  
Carc ass graded 19. 4  19. 0  19. 3  18. 4 19. 6  19. 8  19. l  19 . J 
Kidney, pelvic and 2 .5  2 .4 . 2 . 8  2 . 5  J. O . 2 . 7  3 . 2  2 . 5  
. heart fat (�) 
Fat thickness (cm) 1 .45 1 .49 l. J6 1. 07 1 . 24 1.45 1. 54 l. J.O 
Long1ss1mus muscle 
area (cmZ )  
73 .92 70 .96 75 .15 70 . 65 68. 75 67. 34 63 .15 64. 83 
Yield grade 2 .9  3 .0  2 .9  2 .6  2. 8 3 .1 3 . 6  3 .1  
No . heifers with 4 4 4 2 2 · 2 2 l 
abscessed livers 
a Isolation from steers . 
b Nonisolati on from steers. 
c Small = 5 • modest = 6 and moderate = 7.  
d High good = 18 , low choice = 19 and average choice = 20 . 
� 
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is most frequently a problem when high levels of concenrate are fed 
(Foster and Woods, 1970 ) ,  the occurrence of abscesses in this experiment 
could probably be attributed to the high-concentrate finishing ration 
rather than the treatments imposed •. 
A slightly higher nu.�ber of abscesses were observed in the· 
Synovex-H and the Hei-Gro + Synovex-H treatments.  Since these animals 
had higher daily feed consumption than the other treatments ,  it 
logicall.y follows that they might have a higher incidence of liver 
abscesses. 
Reproductive Tract �· Average values for reproductive tract 
parameters are shown in table 18. Although corpora lutea numbers were 
recorded, incidence was law (never more than one per animal) and they 
were not statistically analyzed. Qorpus albicans numbers were used as 
a measure of the heifers having cycled, since they represented the 
number of corpora lutea the heifer had developed. In addition to 
corpus albicans numbers being similar in a11 treatments , no differences 
were noted in ovary weight , total follicle numbers or uterine horn 
length. 
Nonisolated heifers had larger ovaries (P ( . 05 ) than isolated 
heifers . Since no previous research has been done dealing with sex 
separation and its effect on reproductive tracts , it is  hard to draw 
any definite conclusions regarding this phenomenon. A possible 
explanation for the increased ovary size could be the mutual stimulation 
of steers and heifers under the nonisolated conditions. 
• 
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TABLE 18. TREATMENT EFFECTS ON REPRODUCTIVE TRACT DATA 
Synovex-H Hei-Gro Location 
Item Treated Control Treated Control Isolation Nonisolation 
No . animals 47 48 47 48 48 47 
Ovary weight (g)  11. 48 11.93 11 . 67 ll . 74 11.49 11. 92 
Ovary size (mm3 ) 24550 . 05 24997 . 47 24731. 56 24815 .95 23869 . 77a 25677. 74a 
Right ovary corpus . 83 1 . 02 1 . 06 . 79 . 96 . 89 
albicans numbers 
Left ovary corpus . 55 . 62 . 62 . 56 . 55 . 63 
albicans numbers 
Total follicle numbers 44. 0l )8. 07 . 40 . 46 41 . 62 39. 58 42 . 50 
Uterine horn length (cm)  198.19 217. 71 208 . 19 207. 71 209 . 69 206 . 21 
I� 
Tract scarrlngc 2 . 82 2 . 79 4 . 61b 1 . oob 2 . 81 2 . 80 
Tract infecti.ond 2. a2a 2 . 52a 4. 34b i . oob 2 . 63 2 . 71 
Device placemente 2 . 09 2 . 25 3 . 34 1 . 00 2 . 21 2 . 13 
a Means on the same line within main effects having the same superscript differ (P ( . 05 ) . 
b Means on the same line within main effects having the same superscript differ (P < . 01 ) .  
c 
Sc arring i s  coded : 1 = no device , no scarring (Hei-Gro control ) ; 2 = no scarring ; 3 = very 
sli�ht sc arring ; 4 = mild sc arring and 5 = severe scarring. 
Same classification as for scarring . 
e Device plac ement is coded : 1 = no device. ; 2 = normal placement ; 3 = twisted 45 to 900 ; 
4 = twi sted 91 to 1800 and 5 = lost device.  
� 
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Thi s  study revealed that the Hei -Gro d evic e c aused trac t sc arring 
and infec ti on (P ( . 01 )  when c ompared to controls ( figure 5 ) .  Thi s was 
generally expected due to the amount of mucus and blood s e en on d evic ed 
heifers duri ng the experiment . Heifers in the Hei-Gro + Synovex- H 
treatment s e emed to be more severely infect ed than tho s e  h ei fers in the 
Hei-Gro treatment . Apparently , when used in combination wi th the 
Hei-Gro devic e ,  Syilovex- H increased the severity of vaginal i nfec tion , 
even though no infec tion was c aused by Synovex-H alone . 
Some tracts were so severely infec ted that necrotic ti s sue had 
developed around the device (figure 6 )  apd tracts were odorous J.nd 
fluid-filled . Analyses of mucus samples and ti s sue scrapi ngs yielded 
no p athogenic b acteri a  in the tracts . Only E. c oli were i solated from 
the scrapings . 
The c enter shaft of some devic es had become fluid-filled and 
afforded an exc ellent medium for bacteri al growth . Infections in 
tracts where thes e  fluid-filled devices were pre sent appeared to be 
worse than the other deviced tracts . 
Through the use of a rating system for tract infec tion , it was 
d etermined that 21% of the d eviced heifers had developed s evere 
infec tion in the vagina which c ould b e  directly attributed to the 
Hei-Gro devic e ,  and that the rest of the Hei-Gro tracts had c on siderable 
mucoid material which is considered nonnal for a d evi c ed tract 
(figure 7) . 
Sc arring was seen in all tracts where a Hei-Gro d evi c e  was 
present . Severity of sc arring varied from very mild to s everal c ases 
• 
Ffgure .5 .  Reproductive tract from control heifer. 
Figure 6. Severely infected devic ed reproductive trac t .  
Figure 7. Nomal deviced reproductive tract. 
so 
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where the devic e had penetrated the vaginal walls to a point where it 
had nearly perforated the perimetrium. Some devices had grown into the 
trac t and c ould only be removed if cut out (figure 8 ) . Why some devices 
grew into the tract while others were lost remains a question. 
Device plac ement was recorded to determine location within the 
vagina at the time of slaughter. Of course ,  some devic es had been 
. displac ed totally and lost. Non� of the device ring bases were touching 
the c ervix as they should have been. Many devices · were rotated in the 
tract from 45° (fi gure 9 )  to as much as 180° (figure 10 ) .  Again, the 
que stion ari ses as . to how some devices c ould grow i nto the tract while 
others turned c ompletely around or were lo st . 
No real differenc es. could be seen in actual reproductive tract 
c onf'o:cnation due to treatment with the exc eption of inc reased ovary 
siz e  in the nonisolated heifers . The major treatment-c aused effects 
were vaginal sc arring and infection and were directly associ ated with 
the use of the Hei-Gro devic e .  
Figure 8. Reproductive tract with device grown into vaginal wa1ls. 
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Figure 9. Reproductive tract with device rotated 45° from noJ:mal . 
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Figure 10 . Reproductive trac� with device rotated over 90° from noxma1. 
SUMMARY 
The primary objective or thi s experil1'lent was to examine the 
response of feedlot heifers to the Hei-Gro intravaginal device .  The 
heifers were divided into two group� , one i solated frOm. steers in the 
fe edlot , the other adjacent to steers . Ea.ch of these two groups 
contained four treatments , Synovex-H, Hei-Gro , Syriovex-H + Hei-Gro and 
a control. The experiment was conqucted in two parts , a growing and a 
finishing phase. 
Ninety-six Hereford heifer calves were purchased and put on 
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test at the South Dakota State University Beef Nutrition Unit Feedlot .  
The heifers were stratified by weight and randomly allotted t? ,treabnent 
groups . Heifers were deviced and/or implanted according to their 
respective treatment in early May, 1977. All heifers were fed the 
same ration consisting of haylage , corn and mineral supplement 
� libi tum durl.ng the growing phase. 
Three randomly selected hei fers from each of the 16 pens were 
rectally palpated weekly during the growing phase in order to monitor 
cyclic activity. 
After 112 days , the growing ration was changed to a higher 
concentrate ration of com , oat haylage and protein/mineral supplement 
for the fini shing phase which lasted for 100 days . All hei£ers were 
maintained in the same treatment groups to whi ch they had previously 
been al1otted.  Heifers whi ch had been implanted with Synovex-H for the 
growing phase were reimplanted at the start of the finishing phase.  
• 
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During the growing phase ,  Synovex-H c aused an increase in average 
daily gain  over controls (P < . 05 ) .  No added benefit was seen when 
He1-Gro was used in combination l-ri th Synovex-H. The use of Hei-Gro 
alone depressed , although not significantly , the average daily gain to 
a level below that of the controls . Isolation of heifers from steers 
caused no definite advantage in average daily gain.  It could not be 
concluded whether or not sex separation in the feedlot was advantageous.  
Feed consumption within treatment groups remained fairly constant 
throughout the growing phase .  Heifers implanted with Synovex-H consumed 
·slightly more feed than controls , while �eifers on the Hei-Gro 7 reatment 
consumed . less feed than the controls . Nonisolated heifers , in general , 
consumed more feed than their isolated counterparts . None of these 
differences were significant , howev�r. 
Heifers treated with Synovex-H had a more favorable feed/gain 
ratio than the control group. Hei-Gro alone appeared to c ause a . poorer 
(P < . 05 ) feed/gain ratio than that or the controls .  No added benefit was 
reflected in fe·ed/ gain when Hei-Gro was used in combination with 
Synovex-H. Sex separation had no clear effect on feed/gain.  In some 
cases ,  feed/gain was better under isolation , while in other c ases non� 
isolated heifers had a better feed/gain ratio .  However, none o f  these 
differences were stati stically significant except Hei-Gro alone .  
Palpation had no effect on feedlot perfonnance .  Using the data 
gathered by weekly rectal palpation , .
it was detennined that the 
treatments had no effect on cyclic activity of the heifers . 
,r 
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Devic e  loss was hi gher during the growing phase .  Overall , 31. 3� 
of the deviced heifers lost one or more devices during the growing 
phase . Detection of lost devic es in the feedlot was difficult and few 
expelled devices were found. Most losses were detected duri ng rectal 
palpation . New devices were inserted as soon as the loss was detected. 
Results of the growing phase confirmed the fact that Synovex-H 
i s  effective in increasing average daily gain (P ( . 05 ) .  Hei-Gro 
contributed no added benefit when used alone or in c ombinati on with 
Synovex-H. The advantage of sex separation in the feed.lot remains in 
question. 
In the fini shing phase ,  Synovex-H had a positive , although 
nonsignific ant , effect on average daily gain. Hei-Gro c aused a 
depression in average daily gain as . compared to controls , while 
isolation , in general , increased average daily gains . Both of these 
phenomena , however, were nonsignific ant . 
Synovex-H heifers consumed more (P ( . 01 )  feed than controls , 
while Hei-Gro heifers consumed less than controls .  However, this 
decrease was not significant. Isolated heifers c onsumed more feed than 
their noni solated counterparts . However, the increase was not 
significant.  Little difference was seen when Hei-Gro was used in 
combination with Synovex-H. 
Synovex-H appeared to have little effect on feed/gain during 
the fini shing phase . Isolated heifers had a better feed/gai n  ratio 
than noni solated heifers . However, this difference was nonsignifi c ant . 
.. 
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The Hei -Gro + Synovex- H combi nati on treatment had the b est feed/g ai n  
ratio _of  all the treatments . However ,  it was not si gni fic antly better. 
Vi sual observation of estrous ac tivi ty i ndic ated no di fferenc es 
due to tre atment . However, th e majority of the e strous ac tivi ty 
occurred in the hei fers that were i solated from steers .  
Device loss rate during the finishing phase. was , agai n ,  qui te 
high. One or more devices were lost by 25 . 5� of the devic ed heifers , 
with no explanati on for thi s  phenomenon available .  
Tre atment had no effec t on any of the c arc as s  parameters 
measured wi th the exc eption of Synovex- H causi ng heavi er (P ( . Cv )  hot 
carcass weight as comp ared to the nonimplanted controls .  Analysi s of 
reproduc tive trac ts indi cated that the Hei -Gro devi c e  c aused i ncreased 
infecti on and sc arring (P < . Ol ) of �he vagina over c ontrols . The use 
of Synovex-H in combination with Hei-Gro caused a higher degree of 
infection than the Hei-Gro device alone , although Synovex-H a.lone did 
not c ause i nfec ti on. Larger ovaries (P ( . 05 )  were found in noni solated 
heifers compared to i solated heifers. 
Least squares analysi s ( Steel and Torri e ,  1960 ) of ave rage 
daily g ain data from tho se heifers which had never lost a devi c e  
showed no differenc es which could b e  attributed t o  the Hei -Gro devic e .  
• 
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APPENDIX 
TABLE 1 .  ANALYSIS OF VARIANCE OF DAILY GAIN 
DURING THE GROWING PHASE 
Sourc e of 
vari ati on 
Synovex-H (A) 
Hei -Gro ( B )  
Isolati on (C ) 
Replic ati on {D) 
Palpati on (E) 
A x B 
A x e 
B x C  
A x B x C 
A x D  
B x D  
A x B x D 
· C x D 
A x C x D  
B x C x D  
A x B x C x D  
A x  E 
B x E 
A x B x E 
C x E 
A x C x E 
B x C x E  
A x B x C x E  
D x E ·  
A x D x E 
B x D x E 
A x B x D x E 
C x D x E  
A x C x D x E 
B x C x D x E  
A x B x C x D x E  
Error 
df 
1 
1 
1 
1 
1 
l 
1 
1 
l 
l 
. 1 
l 
1 
l 
1 
1 
l 
l 
l 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
64 
Mean 
square s 
1. 50250 
. 40690 
. 04208 
. 40690 
. 15121 
. 29150 
. 46065 
. 06151 
. 04726 
. 00586 
. 00901 
. 04125 
. 15280 
. 29593 
. 14183 
. 15763 
. 368?8 
. 07650 
. 05655 
. 11138 
. • 17425 
. 88358 
. 12398 
. 02905 
. 00013 
. 34440 
. 07878 
. 03338 
. 33725 
. 21000 
. 04043 
. 16280 
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TABLE 2 .  ANALYSIS OF VARIANCE FOR DAILY FEED CONSUMPTION 
AND FEED/GAIN DURING THE GROWING PHASE 
Me an s9uare s  
Source of Daily feed 
vari ati on df c onsumEti on Feed[ gai n 
Synovex-H (A)  1 9 . 18090 34225. 000 
Hei-Gro ( B )  l 5 . 92923 5041. 000 
Isolation (C ) 1 2 . 35623 132 . 250 
Replic ati on (D) 1 4. 84000 4096. 000 
A x B 1 . 95063 11881. 000 
A x e 1 4. 73063 6972 . 250 
B x C 1 . 2 . 25000 506. 250 
A x B x C 1 . 25000 8556. 250 
A x D 1 . 25000 1369. 000 
B x D  1 , 60063 169 . 000 
A x B x D  l . 04203 1849 . 000 
C x D  1 3 .11523 90. 250 
A x C x D  1 2 . 94123 4032. 250 
B x C x D  1 9 . 06010 2450. 250 
A x B x C x D 1 7. 78410 870. 250 
-
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TABLE 3 .  ANALYSIS OF VARIANCE OF DAILY GAIN DURING THE 
FINISHING PHASE . DRESSIN'.J. PE.CCENT AND 1-'f.ARBLING 
Me an sguares 
Source of Daily Dressing 
vari ati on df gain Eerc ent Marbli ng 
Synovex-H (A)  1 1. 23402 1 . 56104 4. 45103 
Hei-Gro (B )  1 . 07883 4. 95140 . 53333 
Isolation (C ) 1 . 49380 1 . 90792 1. 68560 
Replic ation (D) l . 5�454 10 . 29797 . 27819 
A x B 1 . 05125 1 . 33188 1. 20000 
A x e 1 1 . 1A405 1 . 91915 . 47572 
B x C  1 . 26466 . 13646 1. 20000 
A x B x C l . 01130 1 . 81493 . 53333 
A x D  1 . 29469 . 60713 . 00658 
B x D  1 . 00085 1 . 87556 . 00658 
A x B x D  1 . 32356 2 . 4710? . 08066 
C x D  1 . 56459 . 22707 . 79671 
A x C x D 1 . 21318 1. 51575 1. 79259 
B x C x D  1 . 20209 lJ . 42386 . 27819 
A x B x C x D  l . 05199 . 61283 . 53333 
Error 79 .15543 3 . 01195 . 78228 
-
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TABLE 4. ANALYSIS OF VARIANCE OF DAILY FEED C ONSUMPTION AND 
FEID/GAIN DURING THE FINISHING PHASE 
I�Ie an sgu are s 
Sourc e of Daily feed 
vari ati on df c onsum:eti on FeedlP:ai n  · 
Synovex-H (A ) 1 23 . 16016 42 . 250 
Hei-Gro (B)  1 2 . 45706 4096 . 000 
Isolation ( C )  1 . 86026 40602 . 250 
Replic ation (D)  1 . 60451 41616 . 000 
A x B 1 1. 02516 2916. 000 
A x e 1 J . 285�6 26406. 250 
B x  C 1 . 33931 24025. 000 
A x B x C  1 . 19581 3249 . 000 
A x D 1 . 04951 9216 . 000 
B x D  1 . 27826 6162 . 250-
A x B x D  1 . 68476 8930 . 250 
C x D 1 3 . 43176 3481 . 000 
A x C x D  1 . 03516 40401 . 000 
B x C x D  1 . 23766 1806 . 250 
A x B x C x D  1 1 . 42206 2162 . 250 
-
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TABLE 5 .  ANALYSIS OF VARIANCE OF INITIAL AND FINAL SHRUNK WEIGHT 
DURING THE FINISHING PHASE AND HOT CARCASS WEIGHT 
Me an sguare s 
Sourc e of Shrunk weight Hot c arc ass 
vari ati on df Ini ti al Fi nal weight 
Synovex-H (A) 1 19866. 133 63520 . 895 26568 . 405 
Hei-Gro (B )  1 4298 . 693 8768 . 500 1400 . 833 
Isolation (C ) 1 310 . 051 277) . 340 415 . 648 
Replication (D) 1 4459,. 779 24. 500 982. 315 
A x B 1 2713 . 837 . 5585 . 126 3146.183 
A x e 1 6362. 397 35561 . 982 9860 . 504 
B x  C 1 797 . 393 . 538. 574 96. 800 
A x B x C 1 665 . 837 1327. 144 1340 . 751 
A x D 1 197. 063 1619. 858 273 . 344 
B x D 1 312� 915 424. 797 597 . 541 · 
A x B x D 1 319. 915 5560 . 896 871 . 204 
C x D  1 1473 . 113 12886. 920 4070 . 381 
A x C x D  1 2894. 282 58. 179 20 . 833 
B x C x D 1 3337. 903 10553 . 126 744. 455 
A x B x C x D  1 2434. 002 5203 . 760 1400 . 833 
Error 79 3218 . 488 5678. 002 2206. 833 
-
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TABLE 6 .  ANALYSIS OF VARIANCE OF CA�ASS QUALI!"l G RADE ,  PE�ENT 
KIDNEY , PELVIC AND HEART FAT AND LONGISSIMUS DORSI AREA 
Mean sguares 
Percent 
Carcass kidney, 
Source of quality pelvic and Lon�issirnus 
variation df grade heart fat d orsi area 
Synovex-H (A) 1 3 .55926 1 . 63333 25. 71811 
He1-Gro (B )  l . ll893 . 19918 3 . 07129 
Isolation (C ) 1 1. 63333 2. 19300 1. 70726 
Replication (D) 1 . 00370 . 2 . 13333 3 . 46724 
A x B l 4. 36584 . 19918 1. 70726 
A x e 1 4. 36584 . . 56337 1. 98261 
B x C 1 . 44815 . 19918 . 67867 
A x E x C  l . 44815 . 32263 .11879 
A x D 1 • 56337 1 . 11276 . 29978 . 
B x D 1 . • 06955 . 00370 . 48726 
A x B x D  l 3 . 55926 . 11893 . . 84859 
C x D  l .44815 . 32263 . 42642 
A x C x D  l 3 .11481 . 19918 4. 39897 
B x C x D  l . 56337 . 30000 2. 32656 
A x B x C x D  1 . 00370 . 00370 . 38559 
Error 79 1. 44346 . 26730 . 91054 
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TABLE 7 .  ANALYSIS OF VARIANCE OF FAT THICKNESS 
AlID CAICASS YIEID GRADE 
Mean s9uares 
Carc ass 
Source of Fat yi eld 
vari ati o n  df de:eth grade 
Synovex-H (A) 1 . 02969 168 . 17500 
Hei-Gro ( B )  1 . 62385 173 . 38135 
Isolation (C ) 1 . ll671 14. 47659 
Replication (D) 1 . 00238 2 . 86706 
A x B l·- . 19ll9 l?. 66706 
A x e  1 . 07179 2 . 4675� 
B x C 1 . 02262 21. 17500 
A x B x C 1 . 84517 184. 03214 
A x D  1 . 57151 35 . 00357 
B x D  1 . 00619 1. 11468 
A x B x D 1 - . 02262 20 . 08929 
C x D  1 . 16595 114. 43214 
A x C x D  1 . 11401 109 . 37500 
B x C x D  1 . 00044 18. 34325 
A x B x C x D  1 . 02833 4. ,54325 
Error 76 . 17810 31. 25483 
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TABLE 8 .  ANALYSIS OF VARIANCE OF TOTAL OVARY WEIGHT 
AND LEFT OVARY CORPUS ALBICANS NUMBERS 
Mean sguares 
Left ovar:y 
Total. corpus 
Source of ovary al bi cans 
vari ati on df wei�ht numbers 
Synovex-H (A) 1 4. 00117 . 09127 
Hei-Gro (B ) 1 . 09264 . 06988 
Isolation (C ) 1 J. 73824 . 14260 
Replication (D) 1 3 . 25551 2 . 39715 
A x B 1 . 80844 . 96399 
A x e 1 2 . 48327 . 01283 
B x C  1 8. 68039 . 20535 
A x B x C  1 3 . 32263 . 17255 
A x D 1 45 .55353 . 57041 
B x D  1 2 . 76329 .• 03565 
A x B x D  1 11. 05569 . 02053 
C x D  1 5. 08929 . 09127 
A x C x D  1 . 48227 . 17255 
B x C x D  1 .94334 . 5701.n 
A x B x C x D  1 . 20569 1. 03957 
Error 69 1. 69000 . 49662 
-
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TABLE 9 .  ANALYSIS OF VARIAN:E OF TOTAL OVARY SIZE 
AND TOTAL FOLLICLE NUMBERS 
Hean �uares 
Total 
Source of Total ovary follicle 
van ati on df si z �  numbers 
Synovex-H (A) 1 4110759 . 1  724. 43859 
Hei-Gro (B ) 1 146233. 2 2?. 85036 
Isolation (C )  1 67123170. 0  175. 93806 
Replication (D) 1 2620862.4  1773 . 66500 
A x B 1 43809J . 8 343 . 43752 
A x C  1 79094. 8 16';'6. 43220 
B x C  1 18450939 . 0  308. 01078 
A x B x C 1 1251917. 7  26. 47282 
A x D  1 205811270 . 0  204. 02576 
B x D  1 7420775 . 6  497. 66212 
A x B x D  1 41618695. 0  385 . 22647 
C x D  1 231727. 3 540. 67460 
A x C x D  1 11757969. 0  716. 33021 
B x C x D  1 14432029. 0 5 . 88672 
A x B x C x D  1 2708143 . 5  485 . 10597 
Error 69 50923274. 0 645 . 84855 
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TABLE 10 . ANALYSIS OF VARIANCE OF RIGHT OVARY 
CORPUS ALBICANS NUMBERS 
Sourc e of Mean 
vari ation df �uare s 
Synovex- H (A) 1 . 08712 
Hei-Gro (B ) l 1. 57203 
Isolation (C ) 1 . 10614 
Repll ca ti on (D) 1 . 02817 
A x B 1 ' . 84298 
A x e 1 . 07105 
B x  C l . 49133 
A x B x C 1 . 25351 
A x D 1 . 00088 
B x D  1 . 00010 
A x B x D  1 . 36267 
C x D  1 . 00010 
A x C x D  1 . 33928 
B x C x D  1 . 38684 
A x B x C x D  1 1. 33421 
Error 75 . 86333 
. ?l 
TABLE 11. ANALYSIS OF VARIANC E O F  UTERINE HORN LENGTH ,  REPRODUCTIVE 
TRACT SCARRING , D�FEC TION AND DEVICE PLACEMENT 
Jfoan �uare s 
Source of Tract 
vari ati on df length Sc arring Infection Plac ement 
Synovex-H (A)  1 8762 .16570 . 014371 2 . 01238 . 60719 
Hei-Gro (B ) 1 5. 27944 299. 38363 256. 12814 125 . 63713 
Isolation (C ) 1 278. 33333 . 00639 •. 17605 . 14411 
Replication (D) 1 7958. 57290 1. 63513 . 03234 1 . 03832 
A x B 1 105. 87824 . 01437 2. 01238 . 60719 
A x e 1 )48. 99202 1. 25190 3 . 30579 2 . 49142 
B x C 1 1871. 14770 . 00639 . 17605 . 14411 
A x  B x  c · 1 10 . 86826 1. 25190 3 . 30558 2 . 49142 
A x D 1 3750 . 18960 7. 38363 . 00040 . 03234 
B x D 1 2176. 53690 . 1 . 63513 . 03234 1 . 03832 
A x B x D  1 160. 96806 7. 3863 . 00040 . 03234 
C x D  1 1271. 94610 . 07824 . 03234 4. 91856 
A x C x D  1 589. 31138 . 26986 . 67106 . 95848 
B x C x D  1 32. 42515 . 07824 . 03234 4. 91856 
A x B x C x D  1 13 . 66268 . 26986 . 67106 . 95848 
Error 77 2327. 01300 1. 60346 1 . 84372 1 . 00390 
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